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A Heat Flow Simulation by the continuous-velocity lattice-gas Model
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Lattice-gas method is a technique to analyze the fluid flow simulation by particle movement from microdynamics
view. The movement of the particle is composed of the stream and the collision of the particle. Moreover, the
velocity and the position of the particle are discrete. However, because the speed and position of the particle are
discrete, the collision rule should be set to satisfy the isotropy of the particle movement. The continuous-velocity
lattice-gas method with the speed in the real number was developed. By this method, particles have a velocity
of real number. And particles collide by unique collision rule. Therefore, the equilibrium of the velocity of the
particle is the Maxwell-Boltzmann distribution. In this research, we aims at the simulation and the consideration
of the heat flow problem by the continuous-velocity lattice-gas method.
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Fig. 2: Streaming transformation in 2D

2.3 FHREE
LU E @z SRz A5 Z & T, EERIR T A
ETIR, R BICRB W ChREF OB ESA 25, Maxwell-

Boltzmann 55#i
fv) = (1/(V2rT)) " exp(|[v]|/2T)

D, d BRI TH D, TS LD, EFRR T
AEDOTV I 2 b— MNETHIBEOR T EEOHSEMEL L
T. Z® Maxwell-Boltzmann AR > RE A5 2 5,
3. YEs

BREMEERER v 12

1 p+l—e?*
T
R TR P gy

TH 2 b, Reynolds HIINERE % L. RRFEE U
L4BE Re=LUJv L7525, =2 T EAROTH
BEE, p IR T OB T RS OFHEBETH 5,

o, BRMERECE B NCT AR E AW SA, B
REMERREE vin 1

_ 1 1—e?
Ymin = 10 T 90— 1+ er)

L5,

AENE, 1 EEOKRTFE T 2% 5 DT, hFOEEIX
1LIZEHIELTWA,

MR T LSBT 2EE R, BT 125
R DEE L EEEZ AV T

o(l) = u(l)/p(l)
oﬁﬁi%%li IHDHRTFER, EEBEIX L ki
DOHEERSOFE LTE2 BN S,

LRI, A0k OMEBE) T XL F— S & R
WTHE N 458, 2REDHE

1 v?
T=x2y

E’rS“H

THEz2LND,

FENTEAREEE L TWD 2D,
psz'local

L5,
SEIOFHETIZ, HE LB TICBIT2EEILX. £0%
FNOFEEIFE D & B 78 T3 2 AT, 2 IRt DH

émm
1 _
iTlocal = 5 Z(cz - C)
jel

¢ I&. MR TR T 5 R T

BE
ERIURE T AEIL, AT v THBICEREERES
VBN 57 th. W% N C R B % B[ B
(%%n\\) L\—%@Jét}:‘(b\éo ;0)@]‘%%%@55{}:67‘;
0@‘ AW BEZTHOTIC, BT REF D O &
IZRBWTHEZEZ LT, ﬁ%iﬂ%%&ﬁfi&<%ﬁf
BTV —NERAWERETYH, BEMNEZH
wk%ﬁk%@%m%mbtw&w5ﬁ%ﬁ&énfw
% (WK (7)), 2% Y Fig.3 128\ T, RHRETONEICH
DRI BHLOKETFTEETHEVIAL—NALTHD, =
DEBL—NEHNDHZ LT, MERE VO T 2/ T
BB SEDEEPEKTE, RFOBBNEE CORE
%ﬁﬁb\ﬁﬁﬁﬁﬁtﬁéﬂﬁ#kéo%@kb%ﬁ
%?M\ﬁ¥@ﬁ%%%ﬁﬁﬁf%olww~wéﬁm

® *—©O
® L
o—0 @
Fig. 3: Real position
5. Bt
WERDKET I AL L FRRIZ, ZZHFEHE LD LT,

ZOHE TOHRNBOYEEZF

ZERIEN I E A L-, R L DRTF A
ZHLE LT, —8 20+ 1 OIEFRERNICH BT
WCIHET DR FIZOWTLERES & L 5, ZOFEHDE
D HIE. BRI TIRESE & D700 FR7< foe
52, BRASEOHEEO5REEE LD &#
XRNEWVS RENRDD, LaL. D2 ZHIc
&T\#V7Wﬁ%§<ké_&#f%é&woﬂﬁ#
HD, FDIH, BWEIZOWD TR LT
ZOFMEEFEHALTNAS,

s

Fig. 4: Example : spacial average at n=2
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Fig. 9: Initial condition of quet flow

Fig. 10: Velocity profile of quet flow
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Fig. 11: Stream line at Re=100 Fig. 13: Stream line at Re=400

Fig. 12: Velocity profile at Re=100 Fig. 14: Velocity profile at Re=400
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Fig. 15: Initial condition of Benard convection

Fig. 17: Temparature field of Benard convection
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Fig. 16: Velocity field of Benard convection
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